Cell stress proteins as modulators of bacteria--host interactions.
Multicellular organisms exist in dynamic equilibrium with bacterial populations, either in the form of the microbiota of the organism or as pathogens. A challenge to 21st century systems biology is to determine the networks of interactions that exist between the prokaryotic and eukaryotic components of multicellular organisms. Bacterial colonization is stressful for both the prokaryotic and eukaryotic components of an organism and it is emerging that the cell stress proteins (CSPs) of both bacteria and host play roles in the interaction between both Kingdoms. In addition to acting intracellularly to fold proteins, it is being established that CSPs have a wide range of moonlighting functions that are relevant to controlling bacterial colonization. Thus host CSPs can act as cell surface receptors to bind bacteria or to respond to their components. Host CSPs are also secreted into the extracellular fluid where they modulate leukocyte function, potentially to activate antibacterial defences. Bacteria, in turn, have evolved CSPs with adhesive properties for the host. Bacterial CSPs can also modulate host leukocyte function and can induce cellular apoptosis. In insects, endosymbiotic bacteria provide bacterial CSPs which are utilised by the host. Bacterial CSPs have also been shown to be antibacterial targets. These findings establish a range of roles for CSPs in bacteria-host interactions.